Abstract
Introduction

53
Loss of photoreceptors, as in retinal degenerative diseases such as retinitis pigmentosa and 
69
Several recent reports have demonstrated that the oscillatory activity in RGCs in rd1 70 mouse is presynaptic in origin (Margolis et al. 2008; Borowska et al. 2011; Menzler and Zeck 71 2011; Trenholm et al. 2012; Yee et al. 2012; Toychiev et al. 2013; Choi et al. 2014 ).
72
Although the exact presynaptic locus is not fully established, these reports suggest that ON-73 cone bipolar cells, AII amacrine cells, and/or the gap junctions between them may be 74 involved. However, these sources do not explain how the oscillatory activity is generated in
75
OFF bipolar cells and OFF RGCs. A recent study showed that the oscillatory activities in ON 76 and OFF RGCs in rd1 mouse are 180 degrees out of phase, suggesting that they receive 77 3 excitatory and inhibitory inputs respectively from a common source (Margolis et al. 2014 ).
78
The common source could possibly be in the outer plexiform layer (OPL) where ON/OFF 79 dichotomy itself is generated. Alternatively, it could be in the inner plexiform layer (IPL) 
173
Overall, the burst frequency of ON RGCs in control condition (6.96 ± 0.48 Hz; mean
174
± SE) remained unaltered in presence of strychnine (6.75 ± 0.69 Hz; n=6; Figure 1F ). On the 175 other hand, the burst frequency of OFF RGCs decreased more than 85% from 7.52 ± 1.03 Hz 176 in control to 1.48 ± 1.05 Hz in strychnine (n=8; Figure 1F ). Figure 2B ).
202
For some of these cells, we also studied the effect of strychnine. Figure 2C shows ISI- Figure 2D ). On the other hand, the burst frequency of OFF
208
RGCs decreased more than 70% from 5.55 ± 2.1 Hz in control condition to 1.89 ± 1.16 Hz in 209 strychnine (n=5; Figure 2D ). In fact, even here, the burst frequency of one outlier OFF cell GABAergic input does not contribute to the oscillatory activity in OFF RGCs.
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The earliest developmental stage where we found degeneration-induced oscillatory 
271
One relevant question here is whether rd1 mouse retina exhibits the oscillatory 272 activity of the kind present in wild-type mouse during development (Meister et al. 1991 , 273 Feller et al. 1996 , and whether/how it is different from the degeneration-induced oscillatory 274 activity. We found periodic bursts of activity in RGCs in rd1 mouse during early 275 development (P8-P10), which resembled the oscillatory activity in developing wild-type 276 mouse, in its temporal frequency (approximately once every one to two minutes) and pattern
277
(long bursts lasting for several seconds) (Fig. 4) . Although we cannot rule out the possibility specific pharmacological strategy to restore the non-oscillatory, random firing in at least OFF
301
RGCs before stimulating them with a prosthetic device. 
